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0 NOVEL ISOXAZOLE DERIVATIVE AND SALT THEREOF. 

© An isoxazole derivative represented by general formula (1), a salt thereof, a process for the production 
thereof, an inhibitor for lipoxygenase and cyclooxygenase containing an effective dose of the derivative and a 
pharmaceutical carrier, and a method of inhibiting lipoxygenase and cyclooxygenase by administering the 
derivative to a patient. In formula (1) R and R' may be the same or different from each other and each 
represents hydrogen, lower aikyl, lower alkoxy or halogen; m represents 0 to 5; A represents -NH-, -O- or a 
direct bond; B represents -C( = Z)-NH-, -C( = Z)-(CH = CH) r or -CH = Ok wherein Z represents oxygen or sulfur, 
and 1 represents 0 to 2; X represents nitrogen or carbon; n represents 0 to 3; and Y represents hydroxy, lower 
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alko.y i..*.t ..ik;,. v c.vbcnyloxy, etc.; provided that m represents 1 to 5 when A represents -NH- 




( 1 ) 



<CH«)»-A-» 
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TECHNICAL FIELD 

The present invention relates to novel isoxazole derivatives having lipoxygenase inhibiting activity and 
cyclooxygenase inhibiting activity, salts thereof, and medical use thereof. 

5 

BACKGROUND ART 

It is considered that leukotrienes produced by 5-lipoxygenase from arachidonic acid and prostaglandins 
produced by cyclooxygenase from arachidonic acid are deeply concerned in a crisis of allergic asthma, 
w allergic rhinitis, inflammation, etc. Consequently it is desired to inhibit both 5-lipoxygenase and cycloox- 
ygenase in order to strongly and properly inhibit various allergic diseases, inflammations and other 
diseases. The development of a drug inhibiting both enzymes is earnestly desired. 

DISCLOSURE OF INVENTION 

The present inventors have conducted a research in considering the foregoing problems in the 
background art, and found that novel isoxazole derivatives as indicated in the following formula (t) have an 
excellent lipoxygenase inhibiting activity and an excellent cyclooxygenase inhibiting activity, and are useful 
as a drug. Thus, the present invention has been accomplished. 
.f= The present invention provides isoxazole derivatives represented by the general formula (1) or a salt 




3: 

| wherein R and R' are the same or different and each is a hydrogen atom, a lower alkyl group, a lower 
alkoxy group or a halogen atom: m is 0 to 5; A is -NH-, -O- or a direct bond; B is -C( = Z)-NH-, -C( = Z)- 
(CH = CH) f - or -CH = CH-(wherein Z is an oxygen or sulfur atom and I is 0 to 2); X is a nitrogen or carbon 

40 atom; n is 0 to 3; and Y is a hydroxy group, a lower alkoxy group, a lower alkyl group, a lower 
alkoxycarbonyloxy group, a lower alkoxycarbonylmethyloxy group, a carboxylmethyloxy group, an amino 
acid residue which may have a protective group, a lower alkylcarbonyloxy group, a pyridylcarbonyloxy 
group, a dimethylaminophenylcarbonyloxy group or a di-loweralkyl phosphate residue; provided that when n 
is 2 or 3, the two or three Ys are the same or different and each is one of the groups mentioned above, that 

45 when n is 2 or more, two Ys may form a methylenedioxy group, that when X is a nitrogen atom, n is 0 and 
that when A is -NH-, m is 1 to 5]. 

The compounds of the present invention represented by the formula (1) has an excellent lipoxygenase 
inhibiting activity and cyclooxygenase inhibiting activity. Examples of lipoxygenases are 5-lipoxygenase, 12- 
lipoxygenase and 1 5-lipoxygenase, etc. The compounds of the invention exhibit, in particular, a potent 

so activity of 5-lipoxygenase inhibition. 

The compounds of the invention have excellent lipoxygenase inhibiting and cyclooxygenase inhibiting 
activities and are useful as antiasthmatic agents, antiallergic agents, agents for treating encephalopathy, 
cardiovascular agents, agents for treating nephritis, antiinflammatory analgesic agents, antirheumatic agents, 
agents for treating dermatosis such as psoriasis, and liver disease agents. 

55 Accordingly, the present invention provides antiasthmatic agents, antiallergic agents, agents for treating 

encephalopathy, cardiovascular agents, agents for treating nephritis, antiinflammatory analgesic agents, anti- 
rheumatic agents, agents for treating dermatosis such as psoriasis, and liver disease agents, the agents 
each comprising an effective amount of a compound of. the general formula (1) given above and a 
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pharmaceutical^ acceptable carrier therefor. 

The present invention also provides a method for treating asthma, allergy, encephalopathy circulatorv 
diseases, nephnt-s, inflammation, rheumatism, dermatosis such as psoriasis, and liver dsease wS 
a SET adrr ' n ' Sterin9 3n effective a ™ unt ° f • compound of the genera, 'formula (1) given abo^e to 

a ^ The TT inVenti ° n iS fUrther concerned with use of compounds of the general formula (1) given 
above in the treatment of asthma, allergy, encephalopathy, circulatory diseases manLrtn 
rheumatism, dermatosis such as psoriasis, and liver diseases. nephritis, inflammation, 

,„ . Fur *hermore, the present invention is concerned with the use of compounds of the general formula m 
10 given above .n preparing lipoxygenase inhibitor compositions. 9 3 0) 

Furthermore, the present invention is concerned with the use of compounds of the general formula m 
g.ven above ,n preparing 5-lipoxygenase inhibitor compositions 9 0) 

" 9 , J~^«^C™ n * "* ,h ° use * - - « 

concanM wi,h - - — - *• «— » m 

In «ccord»*:e win, ,„. invsntion. examples of lh« halogen alom represenl.d by R and/or R' . 

epr^VR V 3 *'° m " i0d ™ M ° m E * am » tes »• ^ W a M „™ p 

represented by R, R and/or Y are stra.ght or branched alkyl groups having 1 to 4 carbon atom* «=,^h «. 
methyl, ethy., n-propyl, isopropy.. n-butyl. isobutyl, sec -butyl I anc I tert-buty. anc exa^ SefS Ve towe 
a koxy group represented by R, R- and/or Y are straight or branched alkoxy group ThaTng 1 to 4 ciZn 
atoms, such as methoxy. ethoxy. n-propoxy. isopropoxy. n-butoxy. hoj^^Sl^i^ 
Examples of the lower alkoxycarbonyloxy group represented by y are straight 0 ° branched alScar 
bonyloxy gro.ps having 2 to 7 carbon atoms, such as methoxycarbonyloxy etho^carSnvS n 
propoxycarbcnyloxy, isopropoxycarbony.oxy. n-butoxycarbonyloxy. L^l^^ ^^c« 
bonyloxy. ten-butoxycarbonyloxy, penty.oxycarbonyloxy. isopentyloxycarbonyloxy, S^c^onyZ 
etc and examples of the lower alkoxycarbonylmethy.oxy group are straight or branch^ aZTaS' 
methyloxy groups having 3 to 8 carbon atoms, such as methoxycartTonylmethyloxr eH«^S 
methyloxy, n-propoxycarbonylmethyloxy, isopropoxycarbonylmethy.oxy. n-butLycarbonSntS 
^rJhT° nymethy, r- sec - b ^y"rbonylmethy.oxy, tert-butoxycarbonylmethyL^ 
bonylmethyloxy, -sopentyloxycarbonylmethyloxy, hexyloxycarbonylmethyloxy etc P^ntyloxycar 

an am^TTiT^ reSid ^; ^ iCh maV h3Ve 3 Pr0tective 9rou P' ^P^sented by Y is a group derived from 
an am.no acid by removal of the hydrogen atom of the carboxyl group thereof Examples of said amfnn 
are natural or synthetic amino acids such as glycine, alanine methionine .^£T^ SJTn^ 
hfam^gltTthe S" 8, and and examples of the 

having 2 to ^ carbon 1™7 T '° Wer ^ 9r ° UPS haVi " 9 1 t0 6 Carbon atoms - «tf groups 

having 2 to 5 carbon atoms, lower alkoxycarbonyl groups having 2 to 5 carbon atoms and a ben^in™ 

bony, group, among others. Examples of the amino acid having a protect group are N Smetnv " 

Examples of the lower alkylcarbonyloxy group represented by Y are straight or branched alkvlcar 
bonyloxy groups having 2 to 5 carbon atoms, such as methy.carbony.oxy. rthyLbonySTSiS^ 
butTa'L ,SOpr0py,ca ; bon y ,ox y^ n-buty.carbony.oxy. isobutylcarbonyloxy sec-butylcarbonyLy and St 
t^TT^' 6XamPleS ° f * he diloweralkv ' Phosphate residue are phosphoric acid residues 
subst, uted with two alkyl groups having 1 to 4 carbon atoms, such as the dimethyl phospSt Sdue 
d ethy phosphate residue, dipropy. phosphate residue and dibutyl phosphate residue 
of the formu.a -0-P(0)<OR°) 2 (wherein R° is an alky, group having 1 to 4 carbon atoms) 9 ' 

„ J IT P Sa ' tS ° f the iS0Xaz °' e com P° und s of the invention include basic group-derived salts 

such a^ 7?T aC ' d SattS ' SUCh 35 h y drochloride . nitrate, phosphate, etc. and organt acld salts 

denved T h SUCC ' n H ,e ' "I 316 ' fUmarat6 ' P- tolu -esulfonate. methanesulfonate, etc.. and add group-' 
derived salts, such as sodtum salt, potassium salt calcium salt etc 

or H^T? C ° mp0UndS 0f 9eneral formu,a 0) mentioned above, those in which R and R' are the same 
or d-fferent and each ,s a hydrogen atom, a lower alkyl group, a lower alkoxy group or a halogen atom Tre 
preferred and those ,n which R and R- are the same or different and each'is' a lower jZFgZ?™ 
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halogen atom are more preferred. 

In preferred embodiments, m is 0 to 3, A is - NH- or a direct bond. B is -C( = Z)-(CH = CH) t - (wherein 2 
is an oxygen or sulfur atom and 1 is 1 or 2), Y is a hydroxy group, a lower alkoxy group, a lower alkyl 
group or a lower alkoxycarbonyloxy group, n is 2 or 3, and X is a carbon atom. In particular, in more 
5 preferred embodiments, m is 1 to 3. 

Preferred among the compounds of general formula (1) mentioned above are those compounds in 
which R and FT are the same or different and each is a hydrogen atom, a lower alkyl group, a lower alkoxy 
group or a halogen atom, m is 0 to 3, A is -NH- or a direct bond, B is -C( = Z)-(CH = CH^- (wherein Z is an 
oxygen or sulfur atom and I is 1 or 2), Y is a hydroxy group, a lower alkoxy group, a lower alkyl group or a 
io lower alkoxycarbonyloxy group, n is 2 or 3, and X is a carbon atoms. 

Most preferred are those compounds in which R and R' are the same or different and each is a lower 
alkoxy group or a halogen atom, m is 1 to 3, A is -NH- or a direct bond, B is -C( = Z)-(CH = CH^- (wherein Z 
is an oxygen or sulfur atom and I is 1 or 2), Y is a hydroxy group, a lower alkoxy group, a lower alkyl 
group or a lower alkoxycarbonyloxy group, n is 2 or 3, and X is a carbon atom. 
75 The compounds of the present invention as represented by general formula (1) can be produced by the 

methods shown below in terms of reaction formulas (i) to (vii). 

<Reaction formula (i)> 

20 
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[In the above formula, R, R\ m, Y, X and n are as defined above, A' is -O or -NH- and I is 1 or 2.] 

The desired isoxazole derivatives of general formula (1a) can be produced by reacting an alcohol or 

so amine of general formula (2) with a carboxylic acid of general formula (3) in a solvent, using a condensing 
agent, where appropriate in the presence of a catalyst. In cases where Y in the compound of general 
formula (3) is a hydroxy group, the condensation may be carried out after protection of said group with an 
appropriate protective group. The protective group is not limited to any particular species provided that the 
subsequent deprotection reaction for the elimination thereof will not produce any adverse effect. Thus, 

55 methoxyethoxymethyl, methoxymethyl, tetrahydrofuranyl, tetrahydropyranyl and like groups can be used 
and introduction of these protective groups can be performed by the method described in the Journal of the 
American Chemical Society, 100, 8031 (1978). The solvent mentioned above is not limited to any particular 
species provided that it is inert to the reaction. Thus, use may be made of, for example, ethers such as 
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10 



mamide. dimethyl sulfoxide, all ^rAs e 2! ^ ^ 35 N ' Wme ^ 

mentioned N,N-dicyc,ohexy,carbodiimide; Shy. C h £SSn£ ^vaTy fSX,?^ ^ * 

■socyanate, among others. The catalyst is for examole 4Z ', V .* a " d chlor °sulf6nyl 
pyridine or triefhy.amine. In carrying out' the reaction ^ * ^T^'^ 6, 1-nydroxybenzotriazole, 
preferably in an amount of about 1 to equLente the „ H C ° mp ° Und ° f 9 eneral f °™'a <3> is used 
eo.uiva.ents, and the cata.yst in an J£7S£Z\ I Te^Tnl < S2 t".^ ° f *°" 1 t0 3 
formula (2). The reaction temperature is within th Tranoe J SZ I 6 t0 com P ound of general 
reaction time is within the range of about 1 to 48 h ours 12 ° ^ r °° m — the 

the reaction. out 1 to 4a hours. These conditions are favorable to the progress of 





45 



so 



[In the above formula, R, R', m. Y, X and n are as defined above ] 

aodX-^ be p- uced by reactin9 a ~*»** 

when appropriate in the presence of a cate.y t Sel Th^ n th* ! ^ T° * aQent ' 
a hydroxy group, sa,d group may be pSecS orioftn th. J * COmpound of Qeneral f°™la (5) is 

re K1 ,on proceeds M ,,„,a 9 eo us 7, " m9m "'™ a a0OVe "* me <», »» 
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(1c) 

[In the above formula, R, R\ m, Y, X and n are as defined above and Z is a methyl or ethyl group.] 

30 The compound of general formula (7) can be prepared by stirring a dialkyl methylphosphonate and n- 
butyllithium in a solvent at -78 'C or below under a nitrogen atmosphere for 10 to 30 minutes and then 
adding an ester of general formula (6) to the solution. Said solvent is not limited to any particular species 
provided it is inert to the reaction. Thus, ethers such as diethyl ether, tetrahydrofuran, etc. may be 
mentioned as examples thereof. In carrying out the reaction, the dialkyl methylphosphonate and n- 

35 butyllithium are preferably used each in an amount of about 1 to 5 equivalents relative to the compound of 
general formula (6). For advantageous progress of the reaction, the reaction temperature is within the range 
of about -78 °C to ice cooling and the reaction time within the range of about 30 minutes to about 2 hours. 
The dialkyl methylphosphonate is dimethyl methylphosphonate or diethyl methylphosphonate, for instance. 
Then, the thus-obtained compound of general formula (7) is reacted with sodium hydride in a solvent 

40 with ice cooling for 30 minutes to 1 hour, an aldehyde of general formula (8) is then added and the reaction 
is carried out with ice cooling or at around room temperature to give the objective isoxazole derivative of 
general formula (1c). Said solvent may be any of the solvents recommended above for use in the synthesis 
of the compound (7). In cases where Y in the compound of general formula (8) is a hydroxy group, said 
group may be protected prior to the condensation, as in the method represented by the reaction formula (i) 

45 given hereinabove. In carrying out the reaction, sodium hydride and the compound of general formula (8) 
are preferably used each in an amount of about 1 to 2 equivalents relative to the compound of general 
formula (7). 
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<Reaction formula (iv)> 
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(4) + (8) 




° N (CH 2 ) n -CH = CH ir - X ^ ] 



dd) 

[In the above formula. R, R' ( m , Y.Xandn are as defined above ] 

solvent, in the presence of a bas Sa id Snfl k , < 8> 3 SO ' Vent ° r without usin 9 a "V 

relation to the reaction formJL fHr ma 5 an IlcZ, ^ i S °' VentS specifica,, y sh °™ ^ove ir, 
such as pipeline, pyridme ec carina out th J T 1" et ? n0 '- ^ ^ inC ' UdeS ° r 9 anic amine * 
preferably used in an'amount o alt T °, ^ZateTLLT^ * ^ ,0rmu ' a (8) is 
equivalents, relative to the compound o J^iSS^'f^JISSI " " am ° Unt ° f ab0Ut 1 to 2 
reaction temperature is the refluxino temoera u pTth! i, I advanta 9 eou s Progress of the reaction, the 
150-C, and the reaction time s atou TtoThn,^ th ! ^ Whe " n ° S °' vent iS used ' about 10 <> to 
reaction formula (iv) are noT^feS to those ™2ZT^ 1°?!°' reaCti ° n illUStrated by the *"»• 
Knoevenagel reaction may I for T h above but th ^e conditions generally known for the 

formula (1d) P V f ° r the P roduct,on of the desired isoxazole derivative of general 
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<Reaction formula (v)> 




Et0 2 Q-_-C-CH 3 




C-(CH = CH) r 



H 




(11) 




Oe) 



30 



35 
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[In the above formula, R, R\ Y, X and n are as defined above and l' is 0 or 1.] 

A compound of general formula (10) is prepared by reacting a compound of general formula (9) with an 
alkyllithium or phenyllithium and then reacted with ethyl 1 ,3-dioxolane-2-methy!-2-carboxylate, which is 
already known in the art, followed by reaction with an acid in a solvent. The solvent is not limited to any 
particular species provided that it is inert to the reaction. Thus, the solvent includes, among others, ethers 
such as ethyl ether, tetrahydrofuran, etc. and saturated alkyls such as hexane and cyclohexane. The 
alkyllithium is, for example, methyllithium, n-butyllithium, sec-butyllithium, tert-butyllithium, etc. Usable as 
the acid are inorganic acids such as hydrochloric acid, sulfuric acid, etc. and organic acids such as p- 
toluenesulfonic acid, etc. For advantageous progress of the reaction, the alkyllithium or phenyllithium is 
preferably used in an amount of 2 to 3 equivalents relative to the compound of general formula (9), the acid 
is added in an amount sufficient to make the liquid reaction mixture acidic, and the reaction is carried out 
preferably under an inert dry gas atmosphere such as nitrogen or argon. The reaction temperature is within 
the range of about -78 °C to room temperature and the reaction time within the range of about 6 to 12 
hours. 

The thus-obtained compound of general formula (10) is then treated in the same manner as in the 
method shown by the reaction formula (iv) to give the desired isoxazole derivative of general formula (1e). 
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<Reaction formula (vi)> 



10 




(12) 
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0 (CH 2 ) m -A-B'-rf- % 




(10 



(CH 2 ) m -A-B 



35 



40 



B" [s 6 - £°NH Tck^H-™ ^ X ^ " ^ 35 ^ ^ B " * - CONH " or -CO-(CH = CH) t , and 
IS or -CS-(CH = CH) r (wherein l is as defined above) ] 

The objective isoxazole derivative of general formula (1f) can be produced by reacting a comoound of 
SSL 1 Wlth LaWeSS ° n ' S rea96nt in 3 solvent - Said - not limited to any paTcu.a 

25 h P , . * ' S inert t0 the reaCti ° n - Thus ' for instance ^ e,her * such as e'hyl Sher 
lurh L T 3 "; 6tC - ar ° matiC n y drocarbons « benzene, toluene, etc., and halogenated hydrocarbons 
.s o JL£ T' methy ' ene Ch, ° ride ' 6tC - Can be USed ™^ °« the '"ventta!. Lawesl^eagent 
12? Fo ^ T ^ am ° Unt ° f 3,30111 1 ! ° 2 e « uivale "ts relative to the compound of genera! S 
tlmnl t adv f^geous progress of the reaction, the reaction temperature is within the range of about room 
temperature to around the boiling point of the solvent and the reaction time within the range of about 1 to 6 
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<Reaction formula (vii)> 
R R' 




[In the above formula, R, R\ m, A and B are as defined above, n' is an integer of 1 to 3 and Y' is a lower 
35 alkoxycatbonyloxy group, a lower alkoxycarbonylmethyloxy group, an amino acid residue which may 
optionally have a protective group, a lower alkylcarbonyloxy group, a pyridylcarbonyloxy group, a 
dimethylammophenylcarbonyloxy group or a di-lower alkyl phosphate residue.] 

The objective isoxazole derivative of general formula (1g) can be produced by reacting a compound of 
general formula (13) with a lower alkoxycarbonyl chloride (a lower alkyl chlorocarbonate), a lower alkyl a- 
40 haloacetate. an amino acid or an N-protected amino acid, a lower fatty acid or a lower fatty acid chloride, 
nicotinic acid, isonicotinic acid, dimethylamino benzoic acid or a di-lower alkylphosphoryl chloride in an 
appropriate solvent in the presence of a condensing agent. 

Examples of the lower alkoxycarbonyl chloride are an alkoxycarbonyl chloride having 2 to 5 carbon 
atoms, such as methoxycarbonyl chloride, ethoxycarbonyl chloride, n-propoxycarbonyl chloride, isopropox- 
45 ycarbonyl chloride, n-butoxycarbonyl chloride, isobutoxycarbonyl chloride, sec-butoxycarbonyl chloride or 
tert-butoxycarbonyl chloride. 

Examples of the lower alkyl a-haloacetate is, for example, methyl chloroacetate, methyl bromoacetate, 
ethyl chloroacetate, ethyl bromoacetate, propyl bromoacetate, or butyl bromoacetate. 

Examples of the amino acid are natural and synthetic amino acids, such as glycine, alanine, methionine, 
so valine, serine, proline, leucine, isoleucine, glutamine, histidine, phenylalanine and phenylglycine. Generally, 
however, the N-protected amino acid mentioned above, with its amino group protected, is preferred. The 
protective group may be any of those ami no-protecting groups specifically mentioned above. 

Examples of the lower fatty acid includes straight or branched fatty acids having 2 to 5 carbon atoms, 
such as acetic acid, propionic acid, butyric acid, isobutyric acid, valeric acid, isovaleric acid, pivalic acid, 
55 etc., and examples of the acid chloride thereof are straight or branched acid chlorides having 2 to 5 carbon 
atoms, such as acetyl chloride, propionyl chloride, butyryl chloride, isobutyryl chloride, valery chloride, 
isovaleryl chloride and pivaloyl chloride. 
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n hn« A nLrf m M eS H° f the dHower alkylphosphoryl chloride, there may be mentioned di-(C,-C 4 alkyl)- 
SSSl SESST Ch,OrOPh0Sphate ' —phosphate, dipropy, chLph^e 

The solvent is not limited to any particular species provided that it is inert to the reaction Thus use 
may be made of ethers such as diethyl ether, tetrahydrofuran, etc. halogenated hydrocarbons such as 
oT/lT °t k Ch, °, r K!T' 6tC - ar ° matiC h ' drocarb °" s «* as benzene, toluene, etc. and ap^c 
thte ctrnton! Z ^^^^ -"oxide, etc. As regards the condensing agent 

chbride In £ h 'w 6 SyntheSiS> SUCh 33 N ' N, -°'oyclohexylcarbodiimide and ethoxycarbony 

chlonde, can be used when the reactant is an N-protected amino acid, a lower fatty acid, nicotinic acid 

eZT^Z 0r th 4 "f methy,a T° ben2 ° iC acid - ■» th - — • - additive, such as an organic amine o^ 
sn^HH t meth v! am '"°Py" d '" e or 1-hydroxybenzotriazole, may be used, when necessary. The use of 
such addrf.ve may advantageously promote the progress of the reaction. In the reaction with a lower 

c^ZTTZZ ^ 3 'T 6 : 3 ^ 1 a - hal0aCetate ' a ,a «V acid ch,oride or a di-.ower alky l P ho S phory 

chlor.de a base can generally be used as the condensing agent and. as examples of said base there may 
be mentioned organ,c bases such as pyridine, triethy.amine. etc., and inorganic bases such as sodTum 

r s nr e ' r ass,um hydrogen carbonate - sodium carb ° nate - si 

hydr.de. etc. As for the proport,ons of the reactants, the lower alkoxycarbonyl ch.oride (lower alkyl 
( t^ e ,OWer alky ' ": hal °acetate, amino acid or N-protected amino acid lower fatty add lowe 
fatty acd chlonde, n.cottn.c acid, isonicotinic acid, dimethylaminobenzoic acid or di-lower a.kylphosph3 
chlonde ,s recommendab.y used in an amount of about 1 to 2.5 equivalents, and the condeting agentTn 
an amount of about 1 to 2.5 equivalents, relative to the compound of general formula (13). WhTn usfng the 
organ.c am.nes ment.oned above as additives, the organic amine is used in an amount of abou Us 
equ.va.ents re.at.ve to the compound of general formula (13). The reaction will be complete when carrfed 

25 ?5 hiJrs rit: T" *" * *» ^ to " ound r00m Harare for a period ^f about to 

conln, n > ^ " N - protected a ™no acid is used, deprotection may be earned out in a 

conventual manner when necessary. Usable as the deprotecting agent are conventional ones for examole 
.norpan.c ac.ds such as hydroch.oric acid, sulfuric acid. etc.. and organic acids such as p^oiuenesuZic 
ac.d, tr.fluoroacet.c acd. formic acid. etc. As regards the deprotection conditions, those condTns weM 
known m the art for ordinary peptide synthesis can be employed conomons wen 

30 abov? hv° r Tr t Und f the , 9e ? ral f ° rmUla <2) l ° be US6d 35 the Startin 9 material in the process illustrated 
above by react.on formula (.). more specifically including compounds (19). (21), (23) and (26) car be 
prepared, for example, by following one of the reaction formulas (viii). (ix) and x shown below 
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<Reaction formula (viii)> 




R R* 



35 

Step F 



40 




(21) 

45 [In the above formula, R and R' are as defined above, R" is a lower alkyl group and Z' is a lower 
alkoxycarbonyl group or a nitrile group.] 

(Step A) 

so A compound of general formula (16) is prepared by reacting a deoxybenzoin derivative of general 

formula (14) with an alkoxyacrylonitrile or alkoxyacrylic acid derivative of general formula (15) in an 

appropriate solvent in the presence of a base. 

As the lower alkyl group represented by R", there may be mentioned those lower alkyl groups 

specifically mentioned hereinabove. Examples of the lower alkoxycarbonyl group represented by Z' are 
55 straight or branched lower alkoxycarbonyl groups having 2 to 5 carbon atoms, such as methoxycarbonyl, 

ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, n-butoxycarbonyl, isobutoxycarbonyl, tert-butox- 

ycarbonyl, etc. 
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I . ; .m M ., £ oi sa d solvent are alcohols such as methanol, ethanol, tert-butanol, etc.. ethers such as 
' ' '"'fydrofuran. etc., aromatic hydrocarbons such as benzene, to.uene, etc ha ogenated 

2u v S T 1 Car . b ° n tetrach,0ride ' chlorofo -. and nonpolar aprotic solvents such as N N 
d,„ ,,,, o,m d ,»,d«. diethyl sulfoxide, etc. Examples of the base are strong bases such as sodium 

z d h rtr um hydro, i de - sodium hydride - sodium amide - ^ *£■»«*■•. P ^LT^. 

rf ^"h ,k " • C - ° rQaniC b3SeS SUCh 35 diamine. diethylaminopyridine, pyridine etc As 

7° , T P r ° p0rt,ons of the stents, the compound of general formu.a (15) is preferaWy used in an 
amount o about 1 to 3 equivalents, and the base in an amount of about 0.1 to 3 equivalents e.^ to the 
IZT T 96n r ^ F ° r advanta 9 eous P^ess of the reaction, the reaction temperature is 

Z Z "o C ° 9 10 ar ° Und b0ilin9 P ° int ° f the SO,Vent ' and the reaction time is ^out 0 5 



(Step B) 



20 



25 



30 



Th (J comp 3U nd of general formula (16) as obtained in step A is reacted with hydroxyzine or a salt 
moeot ,n a, approbate solvent to give a compound of general formula (17). The salt of LdTxylamine to 

TunT^n '° ,he reactio r is r iimited to any particuiar species but ^ HydSo a r a nd 

sulfate tha, are commercially available, for instance. The solvent is not limited to any particular soecles 

maTu Z , H S d ,ne ' 1 , ,0 reaCti ° n - ThUS> f0f eXample ' th ° Se SpeCifiCa '^ ™«°- d inSotto A 
may be ..sod Hydrcxylamine or a salt thereof is preferably used in an amount of about 1 to 10 equivalents 

tern- T ° f 9Sneral f ° rmUla (16) FOf adv —9— P^ress of the reaction 

temp^aiurr 1S about room temperature to the boiling point of the so.vent and the reaction time is about to 
30 hours ,n carryng out the reaction, an acid or base may be added as necessary. Further the reaction 
may bo earned out in a mixed solvent such as a buffer solution. reaction 

(Step C) 

The compound of general formula (17) is subjected to cyclization in an appropriate solvent usina a 
ha oqena..nq agent or the like or to reaction with an oxidizing agent in an appropriate solvent or without 
solvent to q,ve a compound of general formula (18). The solvent is not particularly Lited provided tha ins 

"ed Ace,: 0 !:?" T t h h US vI° r eXamp,e ' ,h ° Se SOlvents s P ecifica,| V ™"tioned to Ca may be 

used Acet,.- acid or the l.ke may also be used. The halogenating agent to be used in the cvcHzItinn 
reacuon ,s. for example, chlorine, bromine, iodine, N-chlorosucdnimide or ElSSE^L33f The 

ST tT\ USed " " am ° Um ° f 3b0Ut 1 t0 3 6qUiva,entS re,ative to '"pound of 
%0 - c *Z £r ■ . advanta 9 eous P ro 9ress of the reaction, the reaction temperature is about -70 to 
150 C and the reaction time is about 1 to 24 hours. 

npm A a S nn SpCC ; ,IC examples of the oxidizing agent, there may be mentioned oxides such as potassium 
permanganate, manganese dioxide, potassium periodate, etc., metal salts such as lead tetraacetate 

ZnT ^ h" 6tC - ^ Per ° XideS SUCh 35 hydTO9en peroxide ' peracetic a oid- etc. add' foTTo The 
method us,ng these ox.d.zing reagents, oxygen oxidation methods using air or oxygen or Z™? c Jectro 

ITJZT meth ° dS Uti,i2in ° an ° diC ° Xidati0n ' ,0r inS,anC6 ' Can a "° 9™ the y9 comZnd of JSS 

0 2 In , in e o reaC,, ? n t USin9 3n ° Xidi2in9 a9ent ' the ° xidizin9 a9ent is Preferably used in an amount of about 
0.2 to 10 equ.valents relative to the compound of general formula (17). For advantaqeous orooress of th. 
reaction the reaction temperature is within the range of ice cooling to about W^Xte^^l 
within the range of about 5 minutes to about 10 hours 

-20 -C TZTmoTT^ and eleCtr ° lytiC ° Xidati ° n meth ° dS - 3 reaction temperature of about 

nLLl '„m ° 3 reaCt '° n Per, ° d ° f abOUl 5 minutes to about 10 "ours are favorable for the 

so S , The oi" , ' S f nera " y Kn ° Wn th3t th6Se reaCfi ° nS Can proceed efficie "t-y in the preser e of 
so a catalyst The catalyst .s preferably used in an amount of about 1 x 10~= to 10 equivalents relative to the 
compound of genera, formula (17). Examples o, the catalyst are metals such as coL rhoi um Slim 
copper, cerium, ruthen.um, etc.. and metal compounds such as metal salts, metal oxides, metal complexe^,' 

55 (Step D) 

A compound of general formula (18) in which Z' is a nitrile group is subjected to solvolysis or hydrolysis 
in the presence of an acid or base to give a corresponding carboxy.ic acid, which is esterified and furthTr 
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reduced to give a compound of general formula (19). The solvolysis or hydrolysis can be effected by tte 
solvolysis method described in Japanese Unexamined Patent Publication No. 60-75471 or by a hydrolysis 
method conventional in the relevant field of art. The acid to be used in the solvolysis or hydrolysis reaction 
includes inorganic acids such as hydrochloric acid, sulfuric acid, nitric acid, etc. and the base includes 

5 inorganic bases such as sodium hydroxide, potassium hydroxide, sodium carbonate, etc. The esterification 
can be carried out by a method conventional in the relevant field of art, for example in an alcohol solvent 
such as methanol or ethanol using an acid as a catalyst. Said acid is, for example, an inorganic acid such 
as hydrochloric acid or sulfuric acid, or an organic acid such as p-toluenesulfonic acid. 

The reduction of the ester can be carried out in an appropriate solvent using a reducing agent. The 

70 solvent may be any of those solvents specifically mentioned in relation to step A. The reducing agent is, for 
example, lithium aluminum hydride, sodium borohydride or the like. The reducing agent is preferably used 
in an amount of about 1 to 10 equivalents relative to the ester. For advantageous progress of the reaction, 
the reaction temperature is within the range of ice cooling to around room temperature and the reaction 
time is about 10 minutes to about 24 hours. 

/£, A compound of general formula (18) in which Z' is a lower alkoxycarbonyl group, when subjected to 

reduction in the same manner as mentioned above, gives a compound of general formula (19). 

The intermediate (Z* being carboxy) in Una process can also be prepared by the method described in 
Japanese Unexamined Patent Publication No. 56-59764. 

.v. .Step E) 

The alcohol of general formula (19), when reacted with phthalimide, triphenylphosphine and diethyl 
a«:c <1»carboxy late in an appropriate solvent, gives a compound of general formula (20). As the solvent, there 
may be mentioned ethers such as diethyl ether, tetrahydrofuran, etc., halogenated hydrocarbons such as 
methylene chloride, chloroform, etc., and aromatic hydrocarbons such as benzene, toluene, etc. 

Preferably, phthalimide, triphenylphosphine and diethyl azodicarboxylate are used each in an amount of 
auxjt 1 to 2 equivalents relative to the alcohol of general formula (19). For advantageous progress of the 
rea:iion. the reaction temperature is within the range of ice cooling to around room temperature and the 
Kia;t»on time is about 1 to 48 hours. 

■ Snip F) 

The compound of general formula (20) is treated under the conditions generally employed for the 
Gabfiel reaction to give a compound of general formula (21). For advantageous progress of the reaction, 
<*.. hydrazine hydrate is used in an amount of about 1 to 1.1 equivalents relative to the compound of general 
•ofrnuia (20) and the reaction is carried out in an ethanol solvent at room temperature to the vicinity of the 
t*oi tng pomt of ethanol for about 1 to 24 hours. 

The objective amine can also be prepared by conventional acid or alkali hydrolysis. 
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<Reaction formula (ix)> 



10 




OH 



75 



(9) 



R* (CICH 2 CO) 2 0 





30 
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[In the above rormula, R and R' are as defined above and m* is an integer of 1 to 5 ] 

... com P ound °f general formula (9) is reacted with an alkyllithium or phenyllithium and then reacted 
alZ:? ° Wef fattV anhydride SUCh aS bis(ch.oroacetic) anhydride o 
S2f ° 9 ' Ve 3 * ompound of ^nerai formu.a (22). The solvent is not limited to particular spedes bu 
includes etners such as ethyl ether, tetrahydrofuran, etc., and saturated alkyls such as hTxane and 
cyclohexane. The alkyllithium is, for examp.e, methy.lithium, n-butyllithium, sec-butySium or S-but^ 

aboT 2 Z TT a9 T f Pr0g T S ° f reaCti ° n ' the a,ky " ithium » Phenyliithium is used Z an Amount of 
about 2 to ?. equivalents, and the c-chloro-lower fatty acid anhydride in an amount of about ° tn I 

a e nrrdr;'^ tiv t to the h compound ° f generai ,ormu,a < 9) - and the reacti - -o^txi:^^ 

6 n ' t dry 9as atmosphere such as nitrogen or argon. For advantageous progress of the reSL the 
reaction temperature ,s about -20 -C to around room temperature and the reaction is about 1 to^h™^ w 

In™ with the a,ky,,ithium or pheny,,ithium and about 05 * 2 J!£S£ 

Thr. thus-obtained compound of general formula (22) is then reacted with ammonia in a solvent t« ni„ e 
^ compound of genera, formuia (23). The solvent is not specifically limited ! p ov^ed that it TSnVZ 
reachon. Thus, for example, alcohols such as methanol, ethanol, etc., and water may be used Ammol^ 
used in the form of gaseous ammonia to be passed through the solvent me^^Tin Z ^of 
aqueous ammonia. For advantageous progress of the reaction, ammonia is used in excess elative to the 
compound of genera, formu.a (22) and the reaction is carried out at a temperature Z£ZZ££%& he 
range of room temperature to the boi.ing point of the sofvent for a period of about 2 to 12 hours 
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<Reaction formula (x)> 



70* 



75 



20 



25 



30 



(22) 




0 '<CH 2 ) ra .OH 
(26) 



[In the above formula, R, R* and m* are as defined above.] 

A compound of general formula (22) is reacted with an inorganic base in a solvent to give a compound 
of general formula (26). The solvent is, for example, an alcohol such as methanol or ethanol, or water, or a 
mixture of these. Such a solvent as tetrahydrofuran may further be used as a cosolvent. The inorganic base 
is, for example, sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate or calcium 
oxide. In carrying out the reaction, the inorganic base is preferably used in an amount of about 1 to 3 
equivalents relative to the compound of general formula (22). For advantageous progress of the reaction, 
the reaction temperature is approximately within the range of room temperature to the boiling point of the 
solvent and the reaction time is about 1 to 6 hours. 

The compounds of general formulas (4) and (6) to be used as the starting materials in the processes 
shown above in terms of reaction formulas (ii) to (iv) can be prepared, for example, by the process shown 
below in terms of reaction formula (xi). 

<Reaction formula ( xi ) > 
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Step G 




Step H 
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Step I 



O (CH 2 ) m - C0 2 H 
(24) 




O (CH 2 ) m - C0 2 Z 
(25) 



17 



iOCIO; <EP _06332S4A1.I > 



JO 



45 



SO 



55 



EP 0 633 254 A1 

[in the above formula, R, FT and 2 are as defined above and m" is an integer of 2 to 5.] 
(Step G) 

i A compound of general formula (9) can be prepared by the same oxime formation method as in the 

above mentioned step B in reaction formula (viii). 

(Step H) 

o The compound of general formula (9) is reacted with an alkyllithium or phenyllithium in s solvent and 
further reacted with an acid anhydride to give a carboxylic acid of general formula (24). The solvent 
mentioned above is not specifically limited provided that it is inert to the reaction. Thus, use may be made 
of ethers such as ethyl ether, tetrahydrofuran. etc., saturated alkyls such as hexane, cyclohexane etc and 
halogenated hydrocarbons such as chloroform, methylene chloride, etc., among others. The alkyllithium is 

t for example, methyllithium. n-butyllithium, sec-butyllithium or tert-butyllithium. The acid anhydride is for 
example, succinic anhydride, glutaric anhydride, adipic anhydride, heptanedioic anhydride or the like ' For 
advantageous progress of the reaction, the alkyllithium or phenyllithium is used in an amount of about 2 to 
3 equivalents, and acid anhydride in an amount of about 1-2 equivalents relative to the compound of 
general formula (9) and the reaction is carried out preferably under an inert dry gas atmosphere such as 
n.t.ogen or argon. For advantageous progress of the reaction the reaction temperature is about -20 -C to 
.w„nd room temperature and the reaction time is about 1 to 2 hours for the reaction with the alkyllithium or 
t^nyllithium and about 0.5 to 2 hours for the reaction with the acid anhydride. 

(Sup I) 

A compound of general formula (25) can be prepared in the same manner of esterification as used 
aU>vc in Step D in reaction formula (viii). 

«i .s also possible to convert the compounds of general formulas (24) and (25) as obtained in 
ac cordance with reaction formula (xi) to the corresponding compounds of general formula (2) by treating in 
m< same manner as illustrated in reaction formula (viii). 

The thus-obtained compound of the invention, when it has a basic group, can be converted to a salt 
«o.m oased on the basic group by a conventional method, for example by reacting with an inorganic or 
organ c acid such as mentioned above in a solvent such as an ether, a lower alcohol, ethyl acetate or 
hc<ane at a temperature around room temperature. When the compound of the invention obtained has an 
aci.c group, sa.d compound can be converted to a salt form based on said acidic group in the 
conventional manner, for example by reacting with an alkali metal or alkaline earth metal hydroxide such as 
sod.um hydrox.de. potassium hydroxide or calcium hydroxide, or a strong base such as sodium ethoxide 
potassium ethoxide or sodium hydride, in lieu of the inorganic or organic acid mentioned above in such a 
solvent as mentioned above. 

The compounds produced in any of the above-mentioned reaction formulas (i) to (xi) can be isolated 
and punf.ed by means generally employed in the relevant field of art. for example by concentration 
filtration, recrystalhzation, various chromatographic techniques and so forth. 

For use as medicaments, the compounds of the present invention can be made into various phar- 
maceutical dosage forms according to a preventive or therapeutic purpose. Examples of pharmaceutical 
dosage forms are oral preparations, injections, suppositories, ointments, plasters and so on. Such prepara- 
tions can be formulated in a manner already known or conventional to those skilled in the art. 

f-or the formulation of solid preparations for oral administration, an excipient and , when required a 
binder, disintegrator, lubricant, coloring agent, corrigent, flavor, etc. are added to the compound of the 
invention, and then a preparation is formulated in a usual way as tablets, coated tablets, granules powders 
capsules, or the like. Such additives are those already known in the art, and useful examples are excipients 
such as lactose, sucrose, sodium chloride, glucose, starch, calcium carbonate, kaolin, microcrystalline 
cellulose and silicic acid; binders such as water, ethanol, propanol, simple syrup, glucose solutions starch 
solution, gelatin solution, carboxymethyl cellulose, hydroxypropyl cellulose, hydroxypropyl starch methyl 
cellulose, ethyl cellulose, shellac, calcium phosphate and polyvinyl pyrrolidone; disintegrators such as dried 
starch, sodium alginate, agar powder, sodium hydrogen carbonate, calcium carbonate, sodium lauryl sulfate 
stearic acid monoglyceride and lactose; lubricants such as purified talc, stearic acid salt, borax and 
polyethylene glycol; corrigents such as sucrose, bitter orange peel, citric acid and tartaric acid, etc. 
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For the formulation of liquid preparations for oral administration, a corrigent, buffer, stabilizer, flavor, etc. 
can be added to the compound of the present invention, and the mixture can be formulated in a usual way 
into an oral liquid preparations, syrup, elixir or the like. Examples of useful corrigents are those exemplified 
above. Examples of buffers are sodium citrate, etc. Examples of stabilizers are tragacanth, gum arabic, 
gelatin, etc. 

Injections can be prepared as a subcutaneous, intramuscular or intravenous injection in a conventional 
way by adding to the compound of the invention a pH adjusting agent, buffer, stabilizer, isotonic agent, local 
anesthetic, etc. Examples of pH adjusting agents and buffers are sodium citrate, sodium acetate, sodium 
phosphate, etc. Examples of stabilizers are sodium pyrosulfite, EDTA, thioglycolic acid, thiolactic acid, etc. 
Examples of local anesthetics are procaine hydrochloride, lidocaine hydrochloride, etc. 

Suppositories can be prepared in a usual manner by adding to the compound of the invention a 
pharmaceutically acceptable carrier already known in the art, such as polyethylene glycol, lanolin, cacao fat 
and oil, fatty acid triglyceride and , if desired, a surfactant, for example, tween (registered trademark). 

Ointments can be prepared in a usual manner by blending to the compound of the invention a base, a 
stabilizer, a wetting agent, a preservative etc., which are generally used, and the resulting composition is 
admixed to give an ointment preparation. Examples of the base are liquid paraffin, white petrolatum, white 
beeswax, octyldodecyl alcohol, paraffin, etc. Examples of the preservative are methyl parahydroxybenzoate, 
ethyl parahydroxybenzoate, propyl parahydroxybenzoate, etc. 

Plasters can be prepared in a usual manner by applying the ointments mentioned above, creams, gels, 
pastes, etc. to conventional supports. Examples of said supports are suitably woven fabrics and unwoven 
fabrics made of cotton, staple fiber or some other chemical fiber, films or foamed sheets made of 
plasticized polyvinyl chloride, polyethylene, polyurethane, etc. 

The amount of the compound of the present invention to be incorporated into each of the dosage units 
varies with the symptoms of the patient or with the type of the preparations. The preferable amount per 
administration unit is about 1 to 1,000 mg for oral preparations, about 0.1 to 500 mg for injections, or about 
5 to 1,000 mg for suppositries. The dosage per day of the drug in the above dosage form is variable with 
the symptoms, body weight, age, sex and other factors of the patient, but usually ranges from about 0.1 to 
5,000 mg, preferably from about 1 to 1,000 mg for human adult. The preparation is preferably administered 
in a single dose or in two to four devided doses. 



The following examples dosage form examples and pharmacological test examples illustrate the present 
invention in further detail. 



3,4-Bis(4-methoxyphenyl)isoxazole-5-acetic acid (1 g) was dissolved in 20 ml of dry tetrahydrofuran. 
Then, 43 mg of 4-dimethylaminopyridine, 905 mg of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide and 422 
mg of 1 ,3-thiazolidine-2-thione were added. The resultant mixture was stirred at room temperature for 1 
hour. Then, after addition of a solution of 386 mg of o-aminophenol in 10 ml of tetrahydrofuran, stirring was 
further continued for 24 hours. The reaction mixture was diluted with 80 ml of ethyl acetate, washed with 
saturated aqueous sodium hydrogen carbonate (30 ml x 5 times), dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. The residue was purified by silica gel column chromatography 
(2% methanol-chloroform) to give 770 mg (yield 61%) of Compound 1 listed in Table 1. 
The ^-NMR data obtained for Compound 1 are shown below. 
* Compound 1 1 H-NMR (DMSO-d e ) 5: 

3.76 (s, 6H), 3.99 (s, 2H), 6.91-7.82 (m, 12H), 9.54 (br.s, 1H), 9.87 (br.s, 1H) 

(Examples 2 and 3> 

Compounds 2 and 3 specified in Table 1 were synthesized in the same manner as in Example 1 . 
The 1 H-NMR data obtained for Compound 3 are shown below. 
. compound s^-NMR (DMSOd & ) 5: 3.76 (s, 6H), 3.99 (s, 2H), 6.91-7.38 (m, 9H), 7.71-8.35 (m, 3H), 10.84 
(s, 1H) 
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(Example 4) 

(Step A) To 430 ml of tert-butanol were added 128 g of deoxyanisoin, 67.3 g of potassium tert-butoxide 
and 1 16 g of methyl 3-methoxyacrylate. The mixture was stirred at 70 • C for 3 hours. After completion of 
s the reaction, n-hexane was added to the reaction mixture, and the whole mixture was allowed to stand at 
room temperature. The resulting precipitate was collected by filtration and 1,000 ml of ethyl acetate and 
300 ml of 3 N sulfuric acid were added thereto for dissolution. The organic layer was separated, washed 
wrth 3 N sulfuric acid and saturated aqueous sodium hydroxide solution in that order, and dried over 
anhydrous magnesium sulfate. The organic layer was then concentrated under reduced pressure to give 
io 153g(y.eld90%)ofmethyl4,5-bis(4-methoxyphenyl)-5-oxo-3-pentenoateasanoil 

(Step B) A mixture of 24.5 g of methyl 4,5-bis(4-methoxyphenyl)-5-oxo-3-pentenoate and 51.5 g of 
hydroxylam.ne hydrochloride in a mixture of 650 ml of methanol and 72 ml of water was heated under 
reflux for 23 hours. During this procedure, 0.9 equivalent of sodium hydrogen carbonate was added 
port.onw.se to the reaction mixture as the reaction progressed. After completion of the reaction the 
»s methanol was distilled off under reduced pressure. Water and ethyl acetate were added to the residue 
for dissolution thereof, the organic layer was separated, washed with saturated aqueous sodium chloride 
solution and dried over anhydrous magnesium sulfate. The organic layer was then concentrated under 
reduced pressure and the residue was separated and purified by silica gel column chromatography 
S ftZ ,T 9 ! 6thyl acetate:n - hexar, e = 1:4) to give 23 g (yield 90%) of methyl 5-hydroxyimino- 

20 4,5-bis(4-methoxyphenyl)-3-pentenoate as an oil. 

(Step C) Methyl 5-hydroxyimino-4,5-bis(4-methoxyphenyl)-3-pentenoate (3.7 g) in 40 ml of acetic acid 
was stirred at 60 «C for 24 hours while blowing air into the mixture in the presence of 04 g of cobalt 
acetate. After completion of the reaction. 3 N sulfuric acid was added and the resulting mixture was 
exfracted with ethyl acetate. The organic layer was washed with saturated aqueous potassium carbonate 
25 solut.on and saturated aqueous sodium chloride solution in that order, and dried over anhydrous 
magnesium sulfate. The organic layer was then concentrated under reduced pressure and the residue 
was separated and purified by silica gel column chromatography (developing solvent: ethyl acetate n- 

ST^Ve J? l ° 9iVe 3 3 9 (yi6ld 9 ° %) ° f 5 - methox y carbon y |m et"y'-3.4-bis(4-methoxyphenyl)isoxazole 
(Step D) Sod.um borohydride (5.9 g) was added to a suspension of 5 g of 5-methoxycarbonylmethyl-3 4- 

30 b.s(4-methoxyphenyl)isoxazole in 20 ml of methanol, and the resulting mixture was stirred for 1 hour with 
ice cooling. The reaction mixture was made acidic by portionwise addition of 1 N hydrochloric acid and 
then extracted with 80 ml of ethyl acetate. The extract was washed with 20 ml of 1 N hydrochloric acid 
and 20 ml of water in that order, then dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure to give 4.5 g (yield 98%) of 5-(2-hydroxyethyl)-3,4-bis(4-methoxyphenyl)isoxazole 

35 (React,on formula (i)) 4-Dimethylaminopyridine (60 mg) and 1.0 g of dicyclohexylcarbodiimide were 
added to a solution of 966 mg of 5-(2-hydroxyethyl)-3,4-bis(4-methoxyphenyl)isoxazole and 1 16 g of 3 4- 
b.s(2-methoxyethoxymethoxy)cinnamic acid in 20 ml of dry methylene chloride, and the resulting mixture 
was stirred at room temperature for 3 hours. The crystalline precipitate was filtered off and washed with a 
small amount of methylene chloride. The mother liquor and the washings were combined and con- 

40 centrated I under reduced pressure. The residue was roughly purified by silica gel column chromatog- 
raphy (chloroform:methanol = 10:1). The oily crude product obtained was dissolved in 40 ml of 
methanol, 300 mg of p-toluenesulfonic acid was added, and the mixture was stirred at room temperature 
tor 15 hours. The reaction mixture was concentrated under reduced pressure and purified by silica oel 
column chromatography to give 1 .1 g (yield 76%) of Compound 4 listed in Table 1. 

Example 5 

(Step E) Diethyl azodicarboxylate (0.62 ml) was added to a solution of 1.3 g of 5-(2-hydroxyethyl)-3 4- 
bis<4-methoxyphenyl)isoxazole (obtained in Example 4), 1.1 g of triphenylphosphine and 600 mg of 
phthahmide in 15 ml of tetrahydrofuran with ice cooling under a nitrogen atmosphere. The mixture was 
stirred for 20.5 hours. Diethyl ether (150 ml) was added to the reaction mixture for extraction The extract 
was washed with 30 ml of water, dried over anhydrous magnesium sulfate, and concentrated under 
reduced ^pressure. The residue was purified by silica gel column chromatography (n = hexane ethyl 
acetate - 2:1) to give 1.5 g of the corresponding phthalimide compound. 

(Step F) This phthalimide compound (1.5 g) was suspended in 15 ml of ethanol, 165 mg of hydrazine 
hydrate was added, and the mixture was stirred at room temperature for 40.5 hours The crystalline 
precip.tate was filtered off and washed with 10 ml of ethanol. The mother liquor and the washings were 
combined and concentrated under reduced pressure. The residue was purified by silica gel column 
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chromatography (20% methanol/chloroform) to give 600 mg (yield 46%) of 5-(2-aminoethyl)-3,4-bis(4- 
methoxyphenyl)isoxazole. 

(Reaction formula (ii)) To a solution of 600 mg of 5-(2-aminoethy0-3,4-bis(4-methoxyphenyl)isoxazole and 
334 mg of caffeic acid in 10 ml of N,N-dimethylformamide were added 300 mg of 1-hydroxyben- 
5 zotriazoie and 458 mg of dicyclohexylcarbodiimide. The mixture was stirred at room temperature for 2 
hours. The crystalline precipitate was filtered off and washed with a small amount of N,N-dimethylfor- 
mamide. The mother liquor and the washings were combined and concentrated under reduced pressure. 
The thus-obtained crude product was purified by silica gel column chromatography (20% metha- 
nol/chloroform) to give 880 mg (yield 69%) of Compound 5 listed in Table 1 . 

70* 

(Examples 6 to 14) 

Compounds 6 to 14 listed in Table 1 were synthesized in the same manner as in Examples 4 and 5. 
The 1 H-NMR data obtained for Compound 9 and Compounds 11 to 14 are shown below. 
75 * Compound 9 1 H-NMR (CDCI 3 ) 5: 

3.03 (t 2H), 3.70 (q, 2H), 3.78 (s, 6H), 3.90 (s, 3H), 5.92 (m, 1 H), 6.00 (br., 1H), 6.18 (d, 1H), 6.80-7.40 

(m, 11H), 7.48 (d, 1H) 

* Compound 11 1 H-NMR (CDCI 3 ) 5: 

3.10 (t, 2H), 3.78 (q, 2H), 3.79 (s, 3H), 3.81 (s, 3H), 3.94 (s, 3H), 5.90 (br. t 1H), 6.32 (br., 1 H), 6.80-7.40 
20 (m, 11H) 

* Compound 12 1 H-NMR (DMSO-d 5 ) &: 

2.90 (t, 2H), 3.41 (q, 2H), 3.75 (s, 3H), 3.76 (s, 3H), 3.80 (s, 3H), 5.98 (d, 1H), 6.70-7.30 (m, 14H), 8.21 
(t. 1H) 

" Compound 13 1 H-NMR (DMSO-d 6 ) 6: 
25 2.98 (t 2H), 3.50 (q, 2H), 3.83 (s, 3H), 3.85 (s, 3H), 3.90 (s, 6H), 6.08 (d, 1H), 6.86-7.40 (m, 13H), 8.34 

(t, 1H), 8.74 (s, 1H) 

* Compound 14 1 H-NMR (CDCI 3 ) 5: 

3.00 (t, 2H), 3.70 (q, 2H), 3.77 (s, 6H), 3.78 (s, 6H), 5.76 (d, 1H), 6.00 (t, 1H), 6.10 (s, 2H), 6.80-7.40 
(m, 11H), 7.98 (s, 1H) 

30 

(Example 15) 

Deoxyanisoin ketoxime (10 g) was dissolved in 100 ml of tetrahydrofuran and, under a nitrogen 
atmosphere, 49 ml of 1.6 M n-butyllithium was added dropwise at 10 °C or below. After an hour, a solution 

35 of 7.8 g of chloroacetic anhydride in 40 ml of tetrahydrofuran was added, and the mixture was stirred for 1 .5 
hours. To this solution was added 30 ml of concentrated sulfuric acid. Stirring was continued for 1 1 .5 hours 
at room temperature. The reaction mixture was diluted with 200 ml of ethyl acetate, washed with three 50- 
ml portions of water, dried over anhydrous magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (n-hexane:-ethyl acetate = 4:1) to give 3.8 g 

40 (yield 32%) of 5-chloromethyl-3,4-bis(4-methoxyphenyl)isoxazole. 

5-Chloromethyl-3,4-bis(4-methoxyphenyl)isoxazole (1 g) was dissolved in 30 ml of methanol, and 30 ml 
of aqueous ammonia was added. The mixture was heated under reflux for 3 hours, then allowed to cool, 
and concentrated under reduced pressure. The residue was made acidic by addition of 4 N hydrochloric 
acid/ethyl acetate and extracted with 100 ml of water. The aqueous layer was made alkaline by addition of 

45 potassium hydroxide and extracted twice with 100 ml of ethyl acetate. The organic layer was dried over 
anhydrous magnesium sulfate and then concentrated to dryness under reduced pressure. The thus- 
obtained 5-aminomethyl-3,4-bis(4-methoxyphenyl)isoxazole (450 mg) was dissolved in 10 ml of methylene 
chloride, then 450 mg of 5-(4'-)9-methoxyethoxymethoxy-3 , -methoxypheny})-2,4-pen tanedienocarboxylic 
acid, 360 mg of dicyclohexyl carbodiimide and 50 mg of 4-dimethyiaminopyridine were added, and the 

so mixture was stirred at room temperature for 14 hours. The crystalline precipitate was filtered off, and the 
filtrate was concentrated under reduced pressure, and the residue was purified by silica gel column 
chromatography (0 to 0.5% methanol/chloroform). The thus-obtained residue was dissolved in 20 ml of 
methanol, 10 mg of p-toluenesulfonic acid was added, and the mixture was stirred at room temperature for 
24 hours and then concentrated under reduced pressure. The residue was crystallized from ethanol to give 

55 600 mg (yield 39%) of Compound 15 listed in Table 1. 
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(Example 16> 

Compound 16 listed in Table 1 was synthesized in the same manner as in Example 15. 
The 'H-NMR data obtained for Compound 16 are shown below. 
* Compound 16 'H-NMR (CDCI 3 ) 6: 

3 80 (s, 3H), 3.83 <s, 3H), 3.93 (s, 6H), 4.68 (d, 2H), 5.66 (s, 1H), 5.88-5.95 (m, 2H), 6.69-7.43 (m, 
13H) 1 

(Example 17) 

Deoxyanisoin ketoxime (5 g) was dissolved in 50 ml of tetrahydrofuran and, under a nitrooen 
atmosphere, 28 ml of 1.6 M n-butyllithium was added dropwise at 0- C. After 30 minutes, a solution of 2 4 a 
of glutar.c anhydride in 20 ml of tetrahydrofuran was added dropwise, and the mixture was stirred at room 
temperature for 3 hours. The reaction mixture was made acidic with 1 N hydrochloric acid and extracted 
w.th 100 ml of ethyl acetate. The ethyl acetate layer was extracted twice with 50 ml of 1 N aqueous sodium 
hydroxide. The aqueous layer was made acidic with concentrated hydrochloric acid and extracted with 100 
ml of ethyl acetate. This extract was dried over anhydrous magnesium sulfate and then concentrated under 
reduced pressure. The residue was dissolved in 80 ml of methanol, several drops of concentrated sulfuric 
acd was added, the mixture was stirred at room temperature for 12 hours and, then, the solvent was 
distilled off under reduced pressure. The residue was dissolved in 100 ml of ethyl acetate, and the solution 
was washed with 50 ml of saturated aqueous sodium hydrogen carbonate solution and 50 ml of saturated 
aqueous sod.um chloride solution, dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography (chloroform). A solution of 
1.5 g of the oily compound obtained by the above-mentioned purification by silica gel column chromatog- 
raphy (chloroform) in 5 ml of tetrahydrofuran was added dropwise at -78 'C in a nitrogen atmosphere to a 
solution prepared by adding 2.8 ml of 1.6 M n-butyllithium dropwise to a solution of 0.46 ml of dimethyl 
methylphosphonate in 15 ml of dry tetrahydrofuran and stirring the mixture for 30 minutes 

After stirring at -78 «C for 1 hour, the reaction mixture was poured into ice water and extracted with 80 
ml of ethyl acetate. The extract was washed with 10 ml of 1 N hydrochloric acid, 10 ml of water 10 ml of 
saturated aqueous sodium hydrogen carbonate solution, 10 ml of water and 10 ml of saturated aqueous 
sodium chlor.de solution in that order, and dried over anhydrous magnesium sulfate. The ethyl acetate was 
distilled off under reduced pressure and the residue was purified by silica gel column chromatography 
<ch oroform). A solution of 2.1 g of the residue obtained in 10 ml of tetrahydrofuran was added to a solution 
of 178 mg of sod.um hydride in 16 ml of tetrahydrofuran at -15 -C, the mixture was stirred at the same 
temperature for 30 minutes, then a solution of 1.0 g of 3,4-di(ethoxycarbonyloxy)ben 2 aldehyde in 10 ml of 
tetrahydrofuran was added, and the resulting mixture was allowed to return to room temperature and then 
stirred for 4 hours. The reaction mixture was concent rated under reduced pressure and the residue was 
purified by silica gel column chromatography (chloroform.methanol = 50:1) to give 2 6 (vield 20%\ of 
Compound 17 listed in Table 1. " ^ ou<:u/0 ' 0T 

The 'H-NMR data obtained for Compound 17 are shown below. 

* Compound 17 1 H-NMR (CDCI 3 ) 5: 

1.39 (t, 3H), 1.40 (t, 3H), 2.08 (m, 2H), 2.70 (t, 2H), 2.80 (t, 2H), 3.79 (s. 3H), 3.80 (s, 3H), 4 30 (q 2H) 
4.32 (q, 2H), 6.60 (d, 1H), 6.80-7.50 (m, 12H) W " 

45 (Examples 18 and 19) 

Compounds 18 and 19 listed in Table 1 were synthesized in the same manner as in Example 17 
The 'H-NMR data obtained for Compounds 18 and 19 are shown below. 
" Compound 18 'H-NMR (CDCI3) i- 

I fo (Vl^l^S^IIHr 6H) ' ^ 2H) ' (t ' 2H) ' 3 (S ' 3H) ' (S ' 3H) ' 432 2H >' 

* Compound 19 'H-NMR (CDCI 3 ) 6: 

2.08 (m, 2H), 2.66 (t, 2H), 2.80 (t, 2H), 3.78 (S, 3H), 3.80 (s, 3H), 6.00 (s, 2H), 6.50 (d, 1H), 6.72-7.42 
(m, 12H) 

55 
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I .*impit..s 20 and 21) 

C'.rfTit.iounOs 20 and 21 listed in Table 1 were synthesized in the same manner as in Example 17 except 
tuLC-nn. anhydride was used in lieu of glutaric anhydride. 
t> The 'H-NMR dala obtained tor Compounds 20 and 21 are shown below. 

* Compound 20 "H-NMR (CDCI 3 ) 6: 

1 39 (t. 3H), 1.40 (t, 3H), 3.12 (s, 4H), 3.78 (s, 3H), 3.81 (s, 3H), 4.35 (q, 2H), 4.36 (q, 2H), 6.68 (d, 1 H), 
C 79-7.50 (m, 12H) 

* Compound 21 1 H-NMR (CDCb) 6: 

w' l 40 <t. 3H), 3.12 (s, 4H), 3.79 (s, 3H), 3.82 (s, 3H), 3.90 (s, 3H), 4.32 (q, 2H), 6.66 (d, 1H), 6.80-7.52 

im 12H) 

• E - ample 22/ 

75 A AbO mg portion of Compound 5 obtained in Example 5 was dissolved in 10 ml of pyridine, 0.2 ml of 

eth^i cm lor ocar Donate was added with ice cooling and the mixture was stirred for 10 minutes. After addition 
oi cv tre reaction mixture was extracted with 80 ml of methylene chloride, and the organic layer was 
washod with 20 ml of water, dried over anhydrous magnesium sulfate and concentrated under reduced 
pressure The residue was purified by silica gel column chromatography (chloroform) to give 560 mg (yield 

20 96 c «) ->\ Compound 22 listed in Table 1. 

Tru? H-NMR data obtained for Compound 22 are shown below. 

* Compound 22 H-NMR (CDCI3) 5: 

1 38 <1. 6H). 3.06 (m, 2H), 3.69-3.74 (m, 2H), 3.77 (s, 3H), 3.79 (s, 3H), 4.33 (dd, 4H), 6.00 (m, 1H), 
6 20 (d. 1H). 6.81-7.53 (m, 12H) 

25 

(Examples 23 to 33) 

Compounds 23 to 33 listed in Table 1 were synthesized in the same manner as in Example 22. 
The 'H-NMR data obtained for Compounds 23 to 25 and Compounds 27 to 33 are shown below. 
30 ' Compound 23 1 H-NMR (CDCI3) 5: 

1 40 (t. 3H). 3.08 (t, 2H) t 3.72 (q, 2H), 3.78 (s, 3H), 3.79 (s, 3H), 3.90 (s, 3H), 4.28 (q, 2H), 6.01 (t, 1H), 
6.22 (d. 1H), 6.79-7.60 (m, 12H) 
' Compound 24 1 H-NMR (CDCb) 6: 

1.34 (t. 3H), 3.06 (m, 2H), 3.74 (m, 2H), 3.79 (s, 3H), 3.80 (s, 3H), 3.88 (s, 6H), 4.32 (dd, 2H), 5.94 (m, 
35 1H), 6.25 (d, 1H), 6.73 (s, 2H), 6.85-7.39 (m, 8H), 7.50 (d, 1H) 

* Compound 25 'H-NMR (CDCI3) &: 

1.38 (t. 3H), 3.02 (t, 2H) t 3.68 (q, 2H), 3.78 (s, 3H), 3.81 (s, 3H), 3.88 (s, 3H), 4.28 (q, 2H), 5.90 (d, 1H), 
6.00 (t, 1H), 6.68-7.40 (m, 14H) 

" Compound 27 1 H-NMR (CDCI3) 5: 
40 1.40 (t, 3H), 3.00 (t, 2H), 3.70 (q, 2H), 3.79 (s, 3H), 3.81 (s, 3H), 3.86 (s, 6H), 4.30 (q, 2H), 5.78 (t, 1H), 

5.80 (d, 1H), 6.42 (s, 2H), 6.78-7.40 (m, 11H) 
' Compound 28 1 H-NMR (CDCI3) 6: 

1.55 (t. 3H), 3.80 (s, 3H), 3.83 (s, 3H), 3.89 (s, 3H), 4.32 (dd, 2H), 5.92-5.97 (m, 2H), 6.68 (d, 2H), 6.72- 
7.42 (m, 14H) 
45 ' Compound 29 H-NMR (CDCI3) 5: 

1.39 (t, 3H), 3.80 (s, 3H), 3.83 (s, 3H), 3.88 (s, 6H), 4.32 (dd, 2H), 4.68 (d, 2H), 5.95 (d, 1H) S 6.03 (m, 
1H), 6.68-7.42 (m, 13H) 

' Compound 30 1 H-NMR (DMSO-ds) 6: 

2.89 (t, 3H), 3.42 (q, 2H), 3.69 (s, 3H), 3.73 (s, 3H), 3.75 (s, 3H), 3.80 (s, 6H), 4.50 (S, 2H), 6.08 (d, 
50 1H), 6.80-7.30 (m, 12H), 8.31 (t, 1H) 

' Compound 31 'H-NMR (CDCJ 3 ) 5: 

0.90 (t, 3H), 1.24-1.50 (m, 6H), 1.74 (t, 2H), 3.00 (t, 2H), 3.70 (q, 2H), 3.79 (s, 3H), 3.81 (s, 3H), 3.88 (s, 

6H), 4.24 (t, 2H), 5.88 (d, 1H), 6.00 (t, 1 H), 6.68-7.40 (m, 13H) 

* Compound 32 1 H-NMR (CDCI 3 ) 6: 

55 0.98 (s, 3H), 1.01 (s, 3H), 1.99-2.01 (m, 1H), 3.04 (m, 2H), 3.68-3.75 (m, 2H), 3.80 (s, 3H), 3.82 (s, 3H), 

3.87 (s, 6H), 4.05 (d, 2H), 5.86-5.91 (m, 2H), 6.69-7.40 (m, 13H) 
' Compound 33 'H-NMR (CDCI3) 6: 

2.34 (s, 3H), 3.04 (m s 2H), 3.68-3.75 (m, 2H), 3.80 (s, 3H), 3.82 (s, 3H), 3.86 (s, 6H) 5 5.83-5.91 (m, 2H), 
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6.68-7.40 (m, 13H) 
(Example 34> 

A 300 mg portion of Compound 13 obtained in Example 13 was dissolved in 5 ml of methylene 
chlor.de, 94 mg of N-tert-butoxycarbonylglycine and 78 mg of 4-dimethylaminopyridine were added and 
then, with .ce cooling, 132 mg of N,N'-dicyclohexylcarbodiimide was added and the mixture was stirred for 
2 days. The crystalline precipitate was filtered off and washed with ethyl acetate. The mother liquor and the 
wash.ngs were combined, diluted with 70 ml of ethyl acetate, washed with 15 ml of water dried over 
anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was purified by silica 
gel column chromatography (chloroformimethanol = 15:1). The thus-obtained oily substance was dissolved 
•n 5 ml of ethyl acetate, 20 ml of 4 N hydrochloric acid in ethyl acetate was added to the solution with ice 
cooling and the resulting mixture was stirred for 1 hour. The crystalline precipitate was collected by 
filtration, washed with a small amount of ether and dried under reduced pressure to give 277 ma (vield 
80%) of Compound 34 listed in Table 1. 9 (y 

(Examples 35 to 37) 

Compounds 35 to 37 listed in Table 1 were synthesized in the same manner as in Example 34 
The 1 H-NMR data obtained for Compounds 36 and 37 are shown below. 

* Compound 36 'H-NMR (CDCb) i: 
3.00-3.04 (m, 2H). 3.06 (s, 6H), 3.67-3.70 <m, 2H), 3.79 (s, 3H), 3.81 (s, 3H), 3.81 (s 6H) 5 82 (d 1H) 
6.12 (m, 1H), 6.58-7.38 (m, 15H), 8.06-8.10 (m.2H) 

* Compound 37 'H-NMR (CDCb) i: 
3.04 (m, 2H). 3.68-3.75 (m. 2H). 3.79 (s. 3H), 3.82 (s, 3H), 3.85 (s, 6H), 5.92 (d, 1H) 6 04 (m 1H) 
6.73-7.48 (m, 14H), 8.45-8.49 <m, 1H), 8.84-8.85 (m, 1H), 9.42 (s, 1 H) ' 

(Example 38) 

A 800 mg portion of Compound 17 obtained in Example 17 was dissolved in a mixture of methanol 
tetrahydrofuran and water (4:3:1), 250 mg of sodium hydroxide was added, and the mixture was stirred at 
room temperature for 4 hours. The reaction mixture was concentrated under reduced pressure 30 ml of 
water was added, and the mixture was made acidic (pH = 5.0) with concentrated hydrochloric acid and 
extracted with 100 ml of ethyl acetate. The ethyl acetate layer was dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure, and the residue was purified by silica gel column chromatog- 
raphy (chloroform:methanol = 15:1) to give 487 mg (yield 82%) of Compound 38 listed in Table 1. 

(Examples 39 to 42) 

Compounds 39 to 42 listed in Table 1 were synthesized in the same manner as in Example 38 
" Compound 39 1 H-NMR (CDCb) S: 

2.04-2.15 (m, 2H), 2.70-2.75 (m, 2H), 2.81-2.87 (m, 2H), 3.80 (s. 3H), 3.81 (s, 3H). 3.93 (s, 6H) 5 81 (s 
1H), 6.55 (d, 1H), 6.79-7.45 (m, 11 H) ' ' 

* Compound 40 'H-NMR (CDCb) S: 

2.09 (m, 3H), 2.26 (s, 6H), 2.69 (m, 2H), 2.83 (m, 2H), 3.80 (s, 3H), 3.80 (s, 3H), 5.08 (s 1H) 6 54 (d 
1H), 6.80-7.43 (m, 11 H) ' * ' 

" Compound 41 'H-NMR (CDCb) S: 

3.10 (s, 4H). 3.79 (s. 3H), 3.82 (s, 3H), 3.92 (s, 3H), 5.90 (s, 1H), 6.60 (d, 1H), 6.80-7.52 (m, 12H) 

so (Examples 43 and 44) 

Using Compound 38 obtained in Example 38, Compounds 43 and 44 listed in Table 1 were synthesized 
in the same manner as in Example 22. 

The 'H-NMR data obtained for Compounds 43 and 44 are shown below. 
S5 ' Compound 43 'H-NMR (CDCb) 

2.08 (q. 2H), 2.29 (s, 3H), 2.30 (s, 3H), 2.69 (t, 2H), 2.82 (t, 2H), 3.77 (s, 3H), 3.78 (s, 3H), 6.58 (d 1 H) 
6.80-7.42 (m, 12H) ' 
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' Compound 44 1 H-NMR (CDCI 3 ) 6: 

1.38 (t, 12H), 2.08 (q, 2H), 2.70 (t, 2H), 2.84 (t, 2H), 3.79 (S, 3H), 3.80 (s, 3H), 4.28 (q, 8H), 6.60 (d, 
1H), 6.80-7.60 (m, 12H) 

5 {Example 45> 

To a solution of 5 g of deoxyanisoin ketoxime in 90 ml of tetrahydrofuran was added dropwise 29 ml of 
1.6 M n-butyllithium at 10° C or below under a nitrogen atmosphere. After an hour, a solution of 5.9 g of 
1 ,3-dioxolane-2-methyl-ethyl ester in 20 ml of tetrahydrofuran was added, and the mixture was stirred for 2 

w - hours. Then, 20 ml of concentrated sulfuric acid was added and the mixture was stirred at room 
temperature for 20 hours. The reaction mixture was diluted with 200 ml of ethyl acetate, washed with water, 
dried over anhydrous magnesium sulfate and concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (n-hexane:ethyl acetate = 4:1) to give 820 mg (yield 14%) of 
5-acetyl-3,4-bis(4-methoxyphenyl)isoxazole. 

75 A 800 mg portion of this product was suspended in 20 ml of ethanol, 376 mg of vanillin and 1 ml of 
piperidine were added, and the mixture was heated under reflux for 7 hours. The mixture was allowed to 
cool and then concentrated under reduced pressure and the residue was purified by silica gel column 
chromatography (n-hexane:ethyl acetate = 1:1) to give 290 mg (yield 26%) of Compound 45 listed in Table 
1. 

20 

{Example 46> 

Compound 46 listed in Table 1 was synthesized in the same manner as in Example 45. 
25 (Example 47) 

3,4-Bis(4-methoxyphenyl)isoxazole-5-acetic acid (2 g), 896 mg of vanillin and 602 mg of piperidine were 
warmed at -'0°C for 3 hours to give a molten mixture and then extracted with 120 ml of ethyl acetate. The 
extract was washed with water, dried over anhydrous magnesium sulfate and concentrated under reduced 
30 pressure. The residue was purified by silica gel column chromatography (chloroform) and recrystallized 
from ethanol to give 1.9 g (yield 75%) of Compound 47 listed in Table 1. 



35 A 530 mg portion of Compound 23 obtained in Example 23 was dissolved in 20 ml of benzene, 396 mg 
of Lawesson's reagent was added, and the mixture was stirred at 60 e C for 2 hours. The mixture was 
allowed to ~ool and then concentrated under reduced pressure. The residue was purified by silica gel 
column chjomatography (n-hexane:ethyl acetate = 2 to 1:1). The thus-obtained residue was dissolved in 
tetrahydrofuran-methanol-water (10 ml:10 ml:5 ml), 43 mg of potassium hydroxide was added, and the 

40 mixture was stirred at room temperature for 30 minutes. The mixture was made acidic by addition of 
saturated aqueous ammonium chloride solution and extracted with 50 ml of ethyl acetate. The extract was 
dried over anhydrous magnesium sulfate and concentrated to dryness under reduced pressure. The residue 
was c.ystallized from ethanol to give 256 mg (yield 54%) of Compound 48 listed in Table 1. 

"he structure, melting point, molecular formula and elemental analysis data for each of the compounds 

45 of the present invention as obtained above in Example 1 to 48 are shown in Table 1. In the elemental 
analysis column, the upper row values for each compound are found values and the lower row values are 
theoretical values. 



(Example 48) 
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55 Dosage Form Examples 

Several dosage form examples in which certain compounds of the invention are used are give below. 
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Dosage Form Example 1 Tablets 

Tablets were prepared in the conventional manner according to the following formulation. 



Compound 1 


100 mg 


Lactose 


47 mg 


Corn starch 


50 mg 


Crystalline cellulose 


50 mg 


Hydroxypropylcellulose 


15 mg 


Talc 


2 mg 


Magnesium stearate 


2 mg 


Ethylcellulose 


30 mg 


Unsaturated fatty acid glyceride 


2 mg 


Titanium dioxide 


2 mg 


Per one tablet 


300 mg 



Dosage Form Example 2 Granules 

Granules were prepared in the conventional manner according to the following formulation. 



Compound 5 


200 mg 


Mannitol 


540 mg 


Corn starch 


100 mg 


Crystalline cellulose 


100 mg 


Hydroxypropylcellulose 


50 mg 


Talc 


10 mg 


Per one wrapper 


1000 mg 



Dus^qc Form Example 3 Fine granules 

Fmo granules were prepared in the conventional manner according to the following formulation. 



Compound 6 


200 mg 


Mannitol 


520 mg 


Corn starch 


100 mg 


Crystalline cellulose 


100 mg 


Hydroxypropylcellulose 


70 mg 


Talc 


10 mg 


Per one wrapper 


1000 mg 



50 
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Dosage Form Example 4 Capsules 

Capsules were prepared in the conventional manner according to the following formulation. 



Compound 8 


100 mg 


Lactose 


50 mg 


Corn starch 


47 mg 


Crystalline cellulose 


50 mg 


Talc 


2 mg 


Magnesium stearate 


1 mg 


Per one capsule 


250 mg 



75 
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Dosage Form Example 5 Syrup 

A syrup was prepared in the conventional manner according to the following formulation. 



20 


Compound 7 


1 9 




Purified sucrose 


60 g 




Ethyl parahydroxybenzoate 


5 mg 




Butyl parahydroxybenzoate 


5 mg 




Flavor 


suitable amount 




Coloring matter 


suitable amount 




Purified water 


suitable amount 




Total amount 


100 ml 



Dosage Form Example 6 Injection 

An injection was prepared in the conventional manner according to the following formulation. 



Compound 10 

Distilled water for injection 


100 mg 
suitable amount 


Per one ampoule 


2 ml 



Dosage Form Example 7 Suppositories 

Suppositories were prepared in the conventional manner according to the following formulation. 



Compound 12 

Witepsol W-35 (registeredtrademark; a mixture of mono-, di- 
and triglycerides of saturated fatty acids consisting of lauric 
acid to stearic acids; product of Dynamit Nobel Co., Ltd.) 
Per one suppository 



100 mg 
1400 mg 



1 500 mg 



55 



Pharmacological Tests 

(1) Cyclooxygenase inhibiting effect 

This assay was carried out by the method described in Russell J. Taylor et al., Biochem. Pharmacol., 
25, 2479-2484 (1976). 
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u C-arachidonic acid was reacted with seminal vasicular gland microsomes and the test drugs at various 
concentrations over a predetermined period of time and the obtained prostaglandin E 2 was separated by 
thin layer chromatography. The radioactivity of prostaglandin E2 was determined by liquid scintillation 
counter. The IC50 values were calculated by the comparison with the radioactivity of the control. 

5 

(2) 5-Lipoxygenase inhibiting activity 

This assay was carried out by the method described in Kenkichi Ochi et al., J. Biol. Chem., 258, 5754- 
5758(1983). 

10 Casein was injected into the abdominal cavity of a guinea pig, and the polymorphonuclear leucocytes 

were collected and the cytosol fraction was obtained as an enzyme source. u C-arachidonic acid was 
reacted with the enzyme and the test drug at various concentrations over a predetermined period of time. 
The obtained 5-hydroxyeicosatetraenoic acid was separated by thin layer chromatography and the radioac- 
tivity was determined. The ICso values were calculated by the comparison with the radioactivity of the 

75 control. 

The results of the above tests (1) and (2) are shown below in Table 2. 

Table 2 



20 



30 



35 



Compound No. 


IC50 


(IXM) 


cyclooxygenase 


5-Lipoxygenase 


4 


0.066 


0.062 


5 


0.1 


0.113 


6 


2.6 


0.1 


7 


2.6 


0.11 


8 


1.5 


0.086 


10 


0.10 


0.67 


12 


0.015 


0.24 


13 


0.01 


0.05 


14 


<0.01 


0.13 


15 


0.05 


0.11 


16 


0.29 


0.23 


38 


0.14 


0.055 


39 


1.31 


0.18 


40 


0.24 


3.03 


46 


0.28 


0.39 


48 


0.03 


0.63 



40 

The results of Table 2 shows that the compounds of the present invention potently inhibit both 
cyclooxygenase and lipoxygenase. 

Claims 

45 

1. An isoxazole derivative represented by the general formula (1) or a salt thereof: 



50 
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[wherein R and R' are the same or different and each is a hydrogen atom, a lower aikyl group, a lower 
alkoxy group or a halogen atom: m is 0 to 5; A is -NH-, -O- or a direct bond; B is -C( = Z)-NH-, -C( = Z)- 
(CH = CH) t - or -CH = CH-(wherein 2 is an oxygen or sulfur atom and I is 0 to 2); X is a nitrogen or 
carbon atom; n is 0 to 3; and Y is a hydroxy group, a lower alkoxy group, a lower alkyl group, a lower 
alkoxycarbonyloxy group, a lower alkoxycarbonylmethyioxy group, a carboxylmethyloxy group, an 
amino acid residue which may have a protective group, a lower alkylcarbonyloxy group, a pyridylcar- 
bonyloxy group, a dimethylaminophenylcarbonyloxy group or a di-Iower-alkyl phosphate residue; 
provided that when n is 2 or 3, the two or three Ys are the same or differ ent and each is one of the 
groups mentioned above, that when n is 2 or more, two Ys may form a methyienedioxy group, that 
when X is a nitrogen atom, n is 0 and that when A is -NH-, m is 1 to 5]. 

2. The isoxazole derivative or salt thereof according to claim 1 wherein R and R* are the same or different 
and each is a lower alkoxy group or a halogen atom. 

3. The isoxazole derivative or salt thereof according to claim 1 wherein m is 0 to 3. 

4. The isoxazole derivative or salt thereof according to claim 1 wherein m is 1 to 3. 

5. The isoxazole derivative or salt thereof according to claim 1 wherein A is -NH- or a direct bond. 

6. The isoxazole derivative or salt thereof according to claim 1 wherein B is -C( = Z)-(CH = CH)l -(wherein 
Z is an oxygen or sulfur atom and t is 1 or 2). 

7. The isoxazole derivative or salt thereof according to claim 1 wherein Y is a hydroxy group, a lower 
alkoxy group, a lower alkyl group or a lower alkoxycarbonyloxy group and n is 2 or 3. 

8. The isoxazole derivative or salt thereof according to claim 1 wherein X is a carbon atom. 

9. The isoxazole derivative or salt thereof according to claim 1 wherein m is 0 to 3, A is -NH- or a direct 
bond, B is -C( = Z)-(CH = CH) r (wherein Z is an oxygen or sulfur atom and I is 1 or 2), Y is a hydroxy 
group, a lower alkoxy group, a lower alkyl group or a lower alkoxycarbonyloxy group, n is 2 or 3 and X 
is a carbon atom. 

10. The isoxazole derivative or salt thereof according to claim 1 wherein R and R' are the same or different 
and each is a lower alkoxy group or a halogen atom, m is 1 to 3, A is -NH- or a direct bond, B is - C- 
( = Z)-(CH = CH) r (wherein Z is an oxygen or sulfur atom and X is 1 or 2), Y is a hydroxy group, a lower 
alkoxy group, a lower alkyl group or a lower alkoxycarbonyloxy group, n is 2 or 3 and X is a carbon 
atom. 

11. A composition for inhibiting lipoxygenase comprising an effective amount of the isoxazole derivative as 
defined in claim 1 and a pharmaceutical^ acceptable carrier therefor. 

12. A composition for inhibiting 5-lipoxygenase comprising an effective amount of the isoxazole derivative 
as defined in claim 1 and a pharmaceutical^ acceptable carrier therefor. 
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13. A composition for inhibiting cyclooxygenase comprising an effective amount of the isoxazole derivative 
as defined in claim 1 and a pharmaceutical^ acceptable carrier therefor. 

14. A method for inhibiting lipoxygenase which comprises administering to a patient an effective amount of 
5 the isoxazole derivative as defined in claim 1. 

15. A method for inhibiting 5-lipoxygenase which comprises administering to a patient an effective amount 
of the isoxazole derivative as defined in claim 1. 

ro 16. A method for inhibiting cyclooxygenase which comprises administering to a patient an effective amount 
of the isoxazole derivative as defined in claim 1 . 

17. A method for preparing an isoxazole derivative represented by the general formula (1) : 
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(CH 2 ) m -A-B— 



0) 

~<Y)n 



[wherein R, R\ m, A, B, X, n and Y are as defined above]. 
^ characterized in that the method is performed by any one of the following reaction formula (i) to (vii): 
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'.Reaction formula (vii)> 




0 (CH 2 ) m -A-B 




(13) 



-H 0H )n- 



20 



25 



30 




(ig) 




--POn- 



35 [in reaction formula (i) to (vii), R, R\ R", m> A', B\ B", X, n, Z, 1, V and Y 



are as defined above]. 
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